Immunotherapy of cancer with 4-1BB.
4-1BB (CD137), a member of the TNF receptor superfamily, is an activation-induced T-cell costimulatory molecule. Signaling via 4-1BB upregulates survival genes, enhances cell division, induces cytokine production, and prevents activation-induced cell death in T cells. The importance of the 4-1BB pathway has been underscored in a number of diseases, including cancer. Growing evidence indicates that anti-4-1BB monoclonal antibodies possess strong antitumor properties, which in turn are the result of their powerful CD8+ T-cell activating, IFN-γ producing, and cytolytic marker-inducing capabilities. In addition, combination therapy of anti-4-1BB with other anticancer agents, such as radiation, has robust tumor-regressing abilities against nonimmunogenic or poorly immunogenic tumors. Furthermore, the adoptive transfer of ex vivo anti-4-1BB-activated CD8+ T cells from previously tumor-treated animals efficiently inhibits progression of tumors in recipient mice that have been inoculated with fresh tumors. In addition, targeting of tumors with variants of 4-1BBL directed against 4-1BB also have potent antitumor effects. Currently, a humanized anti-4-1BB is in clinical trials in patients with solid tumors, including melanoma, renal carcinoma, and ovarian cancer, and so far seems to have a favorable toxicity profile. In this review, we discuss the basis of the therapeutic potential of targeting the 4-1BB-4-1BBL pathway in cancer treatment.